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Introduction . 

1, The East German Microwave Working Group (Arbeitsgruppe Riohtfunk 

I origi nated a project on microwave filters. 


project done at institute or Hign-rrequency 
Technology (Institut der Hochfrequenztechnik) at Ilmenau Teohnioal University 
(Technische Hochschule)* Funds for the project were taken from the institute 
annual budget* The research work was carried out by Dipl* Dag* Xioele of the 
institute from approximately the beginning to the middle of 1959 • 25X1 



2 . 




A report of the project was prepared and forwarded through the Microwave 
Working Group to t he East German Researoh Council (Forschungsrat) and the State 
Planning Commission 


This was the first project | which used periodic coaxial cable 

sections for filter purposes. The research was undertaken in order to try to 
find a less complicated filter type which would do the same work as available 
types in the microwave field; it thus represents a natural but Important ad- 
vance in filter design. | (this type of filter would find Indus- 25X1 

trial application primarily at the Koepenick Radio Plant (Fhnkwerk Koepenick) , 
the Rafena Plant (VEB Rafenawerk) in Radeberg, and the Radio Mechanics Plant 
(Funkmechanik) in I*ipxig/Plagwits, but he had no idea what form the applica- 


tion would take. 


4. The report treats theoretically the derivation of multi-section filters using 
both stepped inner conductor diameters and dielectric beads on a uniform 
inner conductor* The theory was reduced to practice with the construction of 
a band pass filter using three dielectric bead sections with matching sections 
using the stepped inner conductor principle* 


a. Figure 1 is a photograph of the disassembled filter. 

b. Figure 2 shows the measured attenuation of the filter outside the pass 
band. 

c. Figure 3 is a plot of the calculated and measured standing wave ratio 

over the pass band. The results are plotted in tents of m, w^lch is the 25X1 
reciprocal of th e standing wave ?atio. 


Introduction 

Bf cause of the large number of stray fields, it is no longer possible In the 
decimeter area to construct filter arrangements from lumped constants. The 
else of the components i in the oase of very small wavelengths, depend* hot 
only on internal construction but also very heavily on the external space. 

Exact calculations are possible only with Maxwell equations and definite 
limiting conditions resulting only from the environment while installed. Such 
calculations would be much too complicated to peimlt teohnioal application. 

With regard to technical application, therefore, the following primary require- 
ments must be laid down in the decimeter field for component parts: 
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a. They must be shielded externally. (A change of environment should alter 
the eleotrlo values of the components as little as possible.) 

b. They must be Independent of one another. (The electrical connection of 
several components should alter the electric values of the Individual 
components as little as possible.) 

The first condition stresses the Importance of trying to assemble basic four 
poles from single pieces of shielded conductor and construct filter arrangements 
which have a different Internal structure but show external electric behavior 
similar to that of lumped constants * Since branches or by-passes are difficult 
to calculate, the second condition leads to chain circuits. In this project * 
the usefulness of periodic heterogeneous coaxial cable as a filter arrangement 
Is Investigated and comparisons are made with filters with lumped constants. 
Since narrow-band filters of high quality can be constructed In a simple manner 
from cable circuits, special emphasis is placed on large band widths and high- 
and low-pass characteristics. In the available literature, little abort such 
arrangements appears. This may be attributable principally to the fact that 
selection and amplification are carried out In a different frequency range and, 
moreover, that a large analytical expenditure must be made In evaluating the 
equations. To a certain extent, the opposite to this problem is a piece of 
work by Heinrich Riedel, who investigated how and from what material dielectric 
supports can be used In coaxial cable without Its transmission characteristics 
being affected. 2 

Consolidated Statement of Project Results 

As a summary statement, the most Important characteristics of the two filter 
arrangements should be made In conjunction with their application. In the 
0*86 of the arrangement with dielectric discs, the calculation was simpler, 
and matching without transformation members was possible. There Is, however# 
the disadvantage of high dielectric losses (condenser £*r*tan S » 8 • 10~ 2 ). 
Besides this 5 the attenuation decreases sharply In the ease of small bend 
width*. 

In the case of filter arrangements with abrupt diameter change of the inner 
conductor, a further parameter Is present because of the discontinuity 
capacity (Stosskapazitaet) , which Influences the band width. The losses In 
such an arrangement are very small, since almost no dielectric losses occur. 

The actual length Is greater* however, especially because of the transforms- 
tion members « 

Primary areas of application are antenna filters and filters for tbs suppres- 
sion of Interference radiation. In these applications, the advantage of small 
losses (l.e., high-voltage stability) is probably most Important, and the 
disadvantages would have to be accepted. If, however, else is of first Im- 
portance, as In the ease of mobile Installations, work could be done with the 
dielectric disks. 

In comparison with cavity circuit filters of several opposingly detuned single 
circuits, a simpler calculation can be made for a larger band width. More- 
over, the matching possibilities are better. The infinite number of pass 
bands and attenuation bands Is a disadvantage. 
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FIGUHE 1 

DTafla.sKMRTJ Ti filter 



1 . Inner conductor 

2. Outer conductor 

3 « Transformation members 
h. Plug 

5; Plug 
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over the Pass Band 
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